Supplementary Figure S2. Hypothalamic expression pattern of CRH in CRH-Cre +/-;ROSA LSL-tdTomato+/mice, related to Fig. 2. (A) Fluorescence image of brain slice with expression of CRH as revealed by conditional tdTomato expression, inset highlights expression in the hypothalamus (PVN-Paraventricular Nucleus, scale bars 500 and 200 µm) Supplementary Figure S3. CRHR1 localizes to granule cells in the OB, related to Fig. 3.
. Rabies virusmediated transsynaptic tracing reveals EPL interneurons are presynaptic to granule cells in the OB, related to Fig. 1. (A) Representative images of 2 olfactory bulbs of ROSA RITVA/RITVA mice without Cre expression 7 days post SADΔ-EGFP RV injection (GCL-granule cell layer, EPL-external plexiform layer, GL-glomerular layer, scale bar 200 µm). (B-E) Immunofluorescence image of EPL region, with staining against GFAP, Tyrosine Hydroxylase, Calretinin, and Somatostatin. Note that there is no overlap with GFAP and Tyrosine Hydroxylase but reporter expression overlaps with Calretinin and Somatostatin (scale bar 15 µm).
Supplementary Figure S5. Constitutive CRHR signaling in granule cells causes upregulation of excitatory and inhibitory receptor subunits in the OB, related to Fig. 5.
(A) OB lineage expression pattern of CRHR1-Cre +/-; ROSA LSL-tdTom+/mice in CRHR1-EGFP transgenic background (GCL-granule cell layer, MCL-mitral cell layer, EPL-external plexiform layer, GL-glomerular layer, scale bar 100 µm). (B-C) Western blots of NR1 and Glur1 receptor subunits (* p<0.05 Student's ttest, n=4 animals per group). (D-F) Immunofluorescence image and fluorescence intensity quantification of NR1, NR2B, and GABA-Aα1 subunits in the EPL of (CA)CRHR1::EGFP compared to GFP control OBs (* p<0.05 Student's t-test, n=5 sections per slice, 5 slices per olfactory bulb). All data points represent mean +/-SEM.
Supplementary Experimental Procedures

Generation of CRHR1-Cre transgenic mice
The CRHR1-Cre BAC transgenic mice were generated using previously described methods (Justice et al., 2008) . Briefly, the mouse BAC RP23-4B21 (obtained from Children's Hospital Oakland, bacpac.chori.org), which contains the genomic locus of CRHR1, was engineered for insertion of the cDNA encoding Cre recombinase followed by a poly-adenylation signal at the ATG start codon of CRHR1 using recombineering methods (Yang et al., 1997) . After validation, oocytes were injected with the modified BAC DNA, and three transgenic mouse lines were recovered. Two of the three transgenic CRHR1-Cre lines had robust expression of Cre recombinase in a pattern similar to endogenous CRHR1 expression patterns (Justice et al., 2008; Van Pett et al., 2000) as assayed by crossing to the Rosa-LacZ reporter line (Soriano, 1999) . The line with the highest Cre expression level was backcrossed for 3 generations to C57BL/6 mice and then expanded for experimentation.
Transsynaptic tracing of adult-born neurons
Adult male (6-8 week old) ROSA RITVA/RITVA mice were stereotaxically injected with high titer (4x10 7 particles/µl) lentivirus (produced in house) expressing Cre-P2A-tdTomato (EF1α-Cre-P2A-tdTomato) into the rostral migratory stream (coordinates from Bregma in mm: ML 0.8, AP 2.58, DV -3.42) using a Drummond Nanoject II (Broomall, PA) (10 x 50 nl, 30s apart, flow rate 23nl/s). 28 days later, mice were injected with 250 nl (10 x 25 nl, 30 s apart, flow rate 23nl/s) SADΔG-EGFP RV (6x10 3 particles/µl) (Wickersham et al., 2007) into the core of the OB (coordinates from Bregma in mm: ML 0.9, AP 3.92, DV -2.88). These animals were sacrificed 7 days later for fluorescence mapping studies. Next, CRH-Cre +/- (Taniguchi et al., 2011) males were crossed to homozygous ROSA LSL-tdTom mice . Pups were genotyped for presence of Cre recombinase. CRH-Cre +/-; ROSA LSL-tdTom+/-P2 pups were briefly anesthetized by hypothermia. 1 µl of 3 µg/µl pure plasmid DNA (pCAG-Rabies-G-IRES-TVA) was injected into the lateral ventricles using a custom-beveled 33 gauge syringe (Hamilton Co., Reno NV). In vivo electroporation was carried out using a BTX ECM 830 square wave electroporator (5 pulses of 150 mV for 50 ms with 950 ms intervals; Harvard Apparatus, Holliston MA). Electroporated pups were immediately returned to their heated home cage and monitored over the next 48 hours. 28 days post electroporation, mice were injected with SADΔG-EGFP RV as described above.
Molecular marker expression and immunohistochemistry
Mice were deeply anesthetized using isoflurane and perfused intracardially with PBS and 4% PFA. Brains were removed and postfixed overnight at 4 o C. The next day, fixed brains were transferred to fresh PBS and were imaged under a Leica M205 FA stereoscope. 50 µm free-floating brain slices were made using a Compresstome (Precisionary Instruments, San Jose CA) (Selever et al., 2011) . Microscopy was performed using a Leica TCS SPE confocal microscope under a 10 or 20 x objective. For immunohistochemistry, free-floating sections were incubated in blocking solution (10 % normal goat serum, 0.3 % Triton-X in PBS, pH 7.35) for 1 hour at room temperature. OB sections were stained overnight at 4 o C using the following primary antibodies diluted in blocking solution: mouse anti-GFAP (1:1000, NeuroMab, UC Davis), rabbit anti-Tyrosine Hydroxylase (1:2000, Chemicon AB152), rabbit anti-Calretinin (1:1000, Millipore MAB377), guinea pig anti-Parvalbumin (1:500, Synaptic Systems 195004), rabbit anti-CRH (provided by Nicholas Justice, University of Texas Health Sciences Center), rabbit anti-Somatostatin (1:250 Immunostar), and rabbit anti-Caspase-3 (1:200, Cell Signaling). The following day, OB slices were washed 4 x 15 min in 0.1 % PBST. Secondary Alexa-633 anti-rabbit or guinea pig (Invitrogen, Calsbad CA) were diluted 1:500 in blocking solution and applied for 1 hour at room temperature. Slices were washed 4 x 15 min in PBST as above and mounted using Vectashield mounting medium (Vector Laboratories, Burlingame CA). Confocal imaging was performed using a Leica TCS SPE confocal microscope under a 20 x objective. For CRH-Cre +/-; ROSA LSL-tdTom+/transsynaptic tracing analysis, animals were perfused as above. 50 µm sections were imaged under a 20 x objective, zoom factor 3, and CRH+ granule cell presynaptic inputs were quantified by counting the ratio of CRH+/EGFP+ cells to EGFP+ cells in the EPL (n=3 animals, 6 olfactory bulbs, 5 slices per bulb, 5 sections per slice).
For synaptic protein detection, 14 µm fresh frozen olfactory bulb sections were collected on positively-charged glass slides and processed as previously described (Gasses et al, 2006) with the following primary antibodies at a dilution of 1:500 in blocking solution: rabbit anti-VGlut1 (Synaptic Systems 135302), Goat anti-Synaptophysin (RD AF5555), mouse anti-PSD95 (Neuromab 75-028), rabbit anti-GABA-A-α1 (Millipore 06-868), mouse anti-NR1 (Neuromab 75-272), and mouse anti-NR2B (Neuromab 75-097).
CRHR1-EGFP adult-born neuron expression analysis
To assay mRNA transcripts, mice were deeply anesthetized using isoflurane and cervically dislocated. OBs (~24 mg tissue per animal) were dissected out, placed in 1 ml Trizol reagent (Ambion, Invitrogen, Carlsbad CA), and homogenized using a 1.5 ml presterilized pestle. Homogenized samples were allowed to incubate at room temperature for 5 minutes. 0.2 ml of chloroform was added, and the tube was shaken vigorously by hand for 15 seconds. The sample was again incubated at room temperature for 2 minutes and centrifuged at 12,000 x g for 15 minutes at 4 o C. The upper aqueous phase was pipetted into a new tube, 0.5 ml of isopropanol was added, and the mixture was incubated at room temperature for 10 minutes. The tube was centrifuged at 12,000 x g for 10 minutes at 4 o C. The supernatant was removed and the RNA pellet was washed with 1 ml of 75 % ethanol. The sample was vortexed and centrifuged at 7,500 x g for 5 minutes at room temperature. The pellet was air-dried for 15 minutes and resuspended in 40 µl RNase-free water at 60 o C. RNA was DNAse-digested using the manufacturer's protocol (Promega). DNAse was inactivated via phenol-chloroform extraction. Purified RNA was quantified using a NanoDrop (Wilmington, DE), and first-strand cDNA was synthesized using the High Capacity cDNA Reverse Transcription Kit (Applied Biosystems). Negative controls did not contain reverse transcriptase. 
CRHR1-EGFP in vivo pulse chase experiments
Adult male CRHR1-EGFP mice (Justice et al., 2008) received one dose of EdU intraperitoneally (Invitrogen, 50 mg/kg) and were sacrificed 7, 14, 21, 28, and 40 days post injection. 14 µm OB sections were processed as described in the EdU Click-It reaction kit (Invitrogen) and imaged under a 20x objective. The ratio of EdU/EGFP double positive granule cells counted in the granule cell layer (180 x 180 µm 2 ) was divided by the number of EdU positive cells to obtain the percentage of newborn granule cells expressing CRHR1 at each time point (n=3 mice per time period, 6 olfactory bulbs, 5 slices per bulb, 5 sections per slice).
CRH -/and CRHR -/pulse chase experiments
For cell proliferation studies, adult (6-8 week old) male CRH +/+ , CRH -/-, and CRHR1 -/mice were injected with BrdU (Invitrogen, 50 mg/kg) intraperitoneally and sacrificed 24 hours later as described above. Brains were postfixed in 4% PFA overnight at 4 o C and cryo-protected using a 10-30% sucrose gradient. 20 µm sections were made throughout the entire SVZ using a cryostat and rehydrated in PBS for 15 minutes at room temperature. Sections were immersed in 2N HCl for 20 minutes at room temperature, washed for 10 minutes in 0.1M Borate buffer, and washed 4x 10 minutes in PBST. Sections were then incubated in blocking solution (10% normal goat serum, 0.3% Triton-X in PBS, pH 7.35) for one hour at room temperature. Mouse anti-BrdU (1:200, Millipore MAB3222) and rabbit anti-Ki67 (1:500, Vector VP-RM04) were diluted in blocking solution and applied overnight at 4 o C. The next day, sections were washed 4x 10 minutes in PBST. Secondary Alexa anti-mouse 488 and anti-rabbit 546 (Invitrogen) were diluted 1:500 in blocking solution and applied for 1 hour at room temperature. Sections were washed 4 x 10 minutes in PBS, with the first wash containing 1 µg/ml Hoescht dye (Invitrogen). Sections were mounted using Vectashield mounting medium (Vector) and imaged using a Leica TCS SPE confocal microscope under a 20X objective with 10 µm Z stacks. BrdU/Ki67 double positive cells were counted from every third section throughout the SVZ. Statistical comparisons between groups were made using a Student's t-test (n=4 animals per group).
For granule cell survival studies, adult (6-8 week old) male CRH +/+ , CRH -/-, and CRHR1 -/mice were injected with BrdU (Invitrogen, 50 mg/kg) intraperitoneally and sacrificed 30 days later. Brains were postfixed in 4% PFA overnight at 4 o C and cryo-protected using a 10-30% sucrose gradient. 14 µm sections were made throughout the olfactory bulb using a cryostat and rehydrated in PBS for 15 minutes at room temperature. Sections were processed for BrdU immunohistochemistry as described above and imaged using a Leica TCS SPE confocal microscope under a 20 x objective, zoom factor 3 to give regions of 180 x 180 µm 2 with a 10 µm Z to provide the reported cell density, avoiding the RMS and very outer regions of the granule cell layer. BrdU positive cells were counted from 5 slices per OB, 5 sections per slice (n=6-7 animals per group). Statistical comparisons between groups were made using a Student's t-test.
For corticosteroid supplementation studies, adult (6-8 week old) male CRH -/and CRHR1 -/mice were injected with BrdU as above and received water supplemented with corticosterone (25 µg/ml, Sigma) for 30 d followed by sacrifice and processing as above. The dose of corticosterone was previously reported to rescue the lethality in CRH -/mice (Muglia et al., 1995) .
Conditional removal of CRHR
Adult (6-8 week old) male CRHR1 flox/flox were injected with 500 nl of a mixture of 1:1 of equal titered AAV-Cre-P2A-EGFP and AAV-tdTomato into the RMS (from bregma: ML-0.8, AP 2.55, DV-3.42 mm) using a Nanoject II as described above. 28 days post injection, animals were sacrificed and 30 µm thick sections were imaged under a 20x objective, zoom factor 3. For quantification, the ratio of Cre-EGFP+ cells was compared to tdTom+ cells using a Student's test (n=3 mice per time period, 6 olfactory bulbs, 5 slices per bulb, 5 sections per slice).
Cell Morphology Analyses
For adult-born granule cell morphology studies, P2 C57BL/6 pups were electroporated with a plasmid construct encoding tdTomato (pAAV-EF1α-tdTomato-WPRE) as a control group and a plasmid encoding (CA)CRHR1::EGFP (Nielsen et al., 2000) mixed with tdTomato as a cell fill as described above. 28 days post electroporation, animals were sacrificed, and perfused with 4% PFA. Brains were dissected out and postfixed in 4% PFA overnight at 4 o C. The next day, olfactory bulbs were sectioned at 100 µm. Granule cells were imaged under a Leica TCS SPE confocal microscope under a 20 x objective. Images were analyzed, and granule cells were reconstructed using Neurolucida Software (MBF Bioscience, Williston VT). Average neuron length, total dendrite length, dendritic spine numbers, and total branch number between groups was compared using a Student's T-test. Scholl analyses were compared using a 2-way ANOVA with Bonferroni's post hoc test.
Generation of AAV-flex(CA)CRHR1::EGFP and viral injections p(CA)CRHR1::EGFP was kindly provided by Nickolas Justice (University of Houston Health Sciences Center), excised using Xho and Xba, and shuttled into pbc-CRHR-linker. pbc-(CA)CRHR1::EGFP was excised using Spe and shuttled into pAAV-flex vector. pAAV-(CA)CRHR1::EGFP was packaged into adeno-associated virus (AAV) serotype 2/9 in house (titer: 5x10 10 particles/µl). Adult male (6-8 week old) CRHR1-Cre +/mice were stereotaxically injected with AAV-flex(CA)CRHR1::EGFP into the core of the olfactory bulb (coordinates from Bregma in mm: ML 0.9, AP 3.92, DV -2.88). Control animals were injected with AAV-flex-EGFP serotype 2/9. Injection parameters were as follows: 20x
